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Systemic mastocytosis

Systemic mastocytosis is a blood disorder that can affect many different body systems.
Individuals with the condition can develop signs and symptoms at any age, but it usually
appears after adolescence.

Signs and symptoms of systemic mastocytosis often include extreme tiredness
(fatigue), skin redness and warmth (flushing), nausea, abdominal pain, bloating,
diarrhea, the backflow of stomach acids into the esophagus (gastroesophageal

reflux), nasal congestion, shortness of breath, low blood pressure (hypotension),
lightheadedness, and headache. Some affected individuals have attention or memory
problems, anxiety, or depression. Many individuals with systemic mastocytosis develop
a skin condition called urticaria pigmentosa, which is characterized by raised patches
of brownish skin that sting or itch with contact or changes in temperature. Nearly half
of individuals with systemic mastocytosis will experience severe allergic reactions
(anaphylaxis).

There are five subtypes of systemic mastocytosis, which are differentiated by their
severity and the signs and symptoms. The mildest forms of systemic mastocytosis are
the indolent and smoldering types. Individuals with these types tend to have only the
general signs and symptoms of systemic mastocytosis described above. Individuals
with smoldering mastocytosis may have more organs affected and more severe
features than those with indolent mastocytosis. The indolent type is the most common
type of systemic mastocytosis.

The severe types include aggressive systemic mastocytosis, systemic mastocytosis
with an associated hematologic neoplasm, and mast cell leukemia. These types

are associated with a reduced life span, which varies among the types and affected
individuals. In addition to the general signs and symptoms of systemic mastocytosis,
these types typically involve impaired function of an organ, such as the liver, spleen,
or lymph nodes. The organ dysfunction can result in an abnormal buildup of fluid in the
abdominal cavity (ascites). Aggressive systemic mastocytosis is associated with a loss
of bone tissue (osteoporosis and osteopenia) and multiple bone fractures. Systemic
mastocytosis with an associated hematologic neoplasm and mast cell leukemia both
involve blood cell disorders or blood cell cancer (leukemia). Mast cell leukemia is the
rarest and most severe type of systemic mastocytosis.

Individuals with the milder forms of the condition generally have a normal or near
normal life expectancy, while those with the more severe forms typically survive months
or a few years after diagnosis.



Frequency

Systemic mastocytosis is estimated to occur in 1 per 10,000 to 20,000 individuals
worldwide.

Causes

Systemic mastocytosis occurs when white blood cells called mast cells, which are
produced in bone marrow, abnormally accumulate in one or more tissues. In most
cases of systemic mastocytosis, the accumulated mast cells have a mutation in a

gene called KIT. The KIT gene provides instructions for making a protein that plays

an important role in development and activity of mast cells. The KIT protein stimulates
chemical signaling pathways that are involved in the growth and division (proliferation)
of many types of cells, including mast cells. In systemic mastocytosis, KIT gene
mutations are somatic, which means they are acquired during a person's lifetime.
These mutations result in a KIT protein that is always turned on (activated). As a result,
signaling pathways are overactive, leading to increased production and accumulation of
mast cells.

In systemic mastocytosis, mast cells most often accumulate in the bone marrow, which
is where new blood cells are made. Mast cells can also gather in other tissues such

as the gastrointestinal tract, lymph nodes, spleen, or liver. In severe cases, excessive
accumulation of mast cells can interfere with normal organ functioning. Mast cells
normally trigger inflammation during an allergic reaction. When mast cells are activated
by an environmental trigger, they release proteins (called mediators) that signal an
immune response. In systemic mastocytosis, excess mast cells mean more mediator
proteins are being released in the tissues where the cells accumulate, leading to an
increased immune response. In affected individuals, triggers that can activate mast
cells include changes in temperature, friction and minor trauma, surgery, insect stings,
vaccines, anxiety, and stress. Certain medications can also be triggers, including
aspirin, opioids, or non-steroidal anti-inflammatory drugs (NSAIDs).

Mutations in additional genes seem to modify the severity of systemic mastocytosis,
often resulting in a more aggressive disease and shorter survival. These genes
primarily play roles in controlling the proliferation of cells or regulating the activity of
other genes that are important in development.

Inheritance Pattern
This condition is generally not inherited but arises from a somatic mutation in the body's
cells that occurs after conception.

Other Names for This Condition
* mast cell disease, systemic
e mastocytosis, systemic

» systemic mast-cell disease
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» systemic mast cell disease
e systemic mastocytoses

e  systemic tissue mast cell disease

Diagnosis & Management

Formal Diagnostic Criteria

« Akin C, Valent P. Diagnostic criteria and classification of mastocytosis in
2014. Immunol Allergy Clin North Am. 2014 May;34(2):207-18. doi: 10.1016/
j.iac.2014.02.003. Review.

Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/24745670

* Valent P, Aberer E, Beham-Schmid C, Fellinger C, Fuchs W, Gleixner KV, Greul
R, Hadzijusufovic E, Hoermann G, Sperr WR, Wimazal F, Woéhrl S, Zahel B,
Pehamberger H. Guidelines and diagnostic algorithm for patients with suspected
systemic mastocytosis: a proposal of the Austrian competence network (AUCNM).
Am J Blood Res. 2013 May 5;3(2):174-80. Print 2013.

Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/23675567
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC3649810/

 Valent P, Akin C, Metcalfe DD. Mastocytosis: 2016 updated WHO classification
and novel emerging treatment concepts. Blood. 2017 Mar 16;129(11):1420-1427.
doi: 10.1182/blood-2016-09-731893. Epub 2016 Dec 28. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/28031180
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC5356454/

Formal Treatment/Management Guidelines

* Bonadonna P, Pagani M, Aberer W, Bilo MB, Brockow K, Oude Elberink H, Garvey
L, Mosbech H, Romano A, Zanotti R, Torres MJ. Drug hypersensitivity in clonal
mast cell disorders: ENDA/EAACI position paper. Allergy. 2015 Jul;70(7):755-63.
doi: 10.1111/all.12617. Epub 2015 Apr 24. Review.

Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/25824492

Genetic Testing Information

*  What is genetic testing?
/primer/testing/genetictesting

*  Genetic Testing Registry: Mast cell disease, systemic
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0221013/
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Research Studies from ClinicalTrials.gov

e  ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22systemic+mastocytosis%22+OR+
%22Mastocytosis%22

Other Diagnosis and Management Resources

e American Academy of Allergy, Asthma & Immunology
https://www.aaaai.org/conditions-and-treatments/related-conditions/systemic-
mastocytosis

»  Cancer.Net: Mastocytosis: Treatment Options
https://www.cancer.net/cancer-types/mastocytosis/treatment-options

*  MedlinePlus Encyclopedia: Urticaria Pigmentosa
https://medlineplus.gov/ency/article/001466.htm
Additional Information & Resources
Health Information from MedlinePlus

»  Encyclopedia: Urticaria Pigmentosa
https://medlineplus.gov/ency/article/001466.htm

* Health Topic: Immune System and Disorders
https://medlineplus.gov/iimmunesystemanddisorders.html

Genetic and Rare Diseases Information Center

*  Systemic mastocytosis
https://rarediseases.info.nih.gov/diseases/8616/systemic-mastocytosis

Educational Resources

*  American Osteopathic College of Dermatology
https://www.aocd.org/page/Mastocytosis

* MalaCards: aggressive systemic mastocytosis
https://www.malacards.org/card/aggressive_systemic_mastocytosis

* MalaCards: indolent systemic mastocytosis
https://www.malacards.org/card/indolent_systemic_mastocytosis

* MalaCards: systemic mastocytosis
https://www.malacards.org/card/systemic_mastocytosis

* MalaCards: systemic mastocytosis with an associated clonal hematologic non-mast
cell lineage disease
https://www.malacards.org/card/systemic_mastocytosis_with_an_associated
_clonal_hematologic_non_mast_cell_lineage_disease
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Merck Manual Consumer Version: Mastocytosis
https://www.merckmanuals.com/home/immune-disorders/allergic-reactions-and-
other-hypersensitivity-disorders/mastocytosis

National Health Service (UK)
https://www.nhs.uk/conditions/mastocytosis/

Orphanet: Aggressive systemic mastocytosis
https://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=98850

Orphanet: Indolent systemic mastocytosis
https://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=98848

Orphanet: Smoldering systemic mastocytosis
https://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=158775

Orphanet: Systemic mastocytosis
https://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=2467

Orphanet: Systemic mastocytosis with associated hematologic neoplasm
https://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=98849

Patient Support and Advocacy Resources

Mastocytosis Society Canada
https://www.mastocytosis.ca/en/

National Organization of Rare Disorders (NORD): Mastocytosis
https://rarediseases.org/rare-diseases/mastocytosis/

RareConnect
https://www.rareconnect.org/en/community/mastocytosis-and-mast-cell-activation-
disorders

The Leukemia & Lymphoma Society
https://www.lIs.org/

The Mastocytosis Society
https://tmsforacure.org/

Scientific Articles on PubMed

PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Mastocytosis,+Systemic%5B
MAJR%5D%29+AND+%28systemic+mastocytosis%5BTIAB%5D%29+AND+eng
lish%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp
%5D

Catalog of Genes and Diseases from OMIM

MASTOCYTOSIS, CUTANEOUS
http://omim.org/entry/154800
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Medical Genetics Database from MedGen

* Mast cell disease, systemic
https://www.ncbi.nlm.nih.gov/medgen/67436
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and Future Directions. Clin Lymphoma Myeloma Leuk. 2015 Dec;15(12):728-38. doi: 10.1016/
j-cIml.2015.07.644. Epub 2015 Aug 5. Review.
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